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ABSTRACT 


On  the  Gnome  event,  Edgerton,  Germeshausen  and  Grier,  Inc., 
performed  the  technical  photography  of  surface  motion.  Project  1.3, 
for  the  Defense  Atomic  Support  Agency.  The  project  entailed  photo¬ 
graphic  recording  of  earth  motion  in  and  around  the  Surface  Zero 
area,  processing  of  the  resultant  film  records,  production  of  re¬ 
quested  prints,  analysis  of  the  photographic  records,  and  submission 
of  the  resultant  data. 

The  earth  motion  was  recorded  photographically  from  a  distance 
by  cameras  equipped  with  long-focal  length  lenses  and  "close-in"  by 
use  of  special  "inertia-weight"  instrumentation.  In  the  long-range 
photography,  the  displacement  of  target  arrays  anchored  in  and 
around  Surface  Zero  was  photographed  by  cameras  which  were  placed 
far  enough  distant  to  have  finished  recording  the  maximum  earth  motion 
before  arrival  of  the  shock  wave.  With  the  "inertia-weight"  instrumen¬ 
tation,  close-in,  shock-mounted  cameras  recorded  the  displacement  of 
marked  targets  in  relation  to  a  spring-suspended  "inertia- weight" 
which  remained  essentially  motionless  during  the  time  of  interest. 

All  but  one  of  the  fifteen  cameras  used  to  document  the  earth 
motion  operated  well  on  the  Gnome  event  and  good  records  were  ob¬ 
tained.  Measured  maximum  displacements  were  as  follows: 

* 

69. 6  +  in.  at  15.24  meters 

* 

72.7  +  in.  at  32.32  meters 

19.65  in.  at  137.  20  meters 

7.58  in.  at  274.31  meters 

♦Maximum  earth  motion  is  greater  than  measured;  observed 
records  are  as  yet  incomplete. 
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TECHNICAL  PHOTOGRAPHY  OF  SURFACE  MOTION 


INTRODUCTION 

Project  Gnome  involved  detonation  of  a  nominal  5-kt  nuclear  device 
366  meters  underground  at  the  end  of  a  340-meter  long,  hooked  and  self¬ 
sealing  tunnel  in  the  Salado  formation  in  the  Delaware  Basin,  Eddy 
County,  New  Mexico.  The  shot  occurred  on  10  December  1961.  On  this 
event,  Edgerton,  Germeshausen  &  Grier,  Inc.  (EG&G)  performed  sur¬ 
face  motion  photography.  Project  1.  3,  under  the  sponsorship  of  the 
Defense  Atomic  Support  Agency  (DASA),  Using  a  single  long-range 
and  three  short-range  photo  stations,  EG&G  recorded  earth  motion  in 
the  Surface  Zero  area. 

The  EG&G  program  for  Project  1.  3  involved  four  objectives: 

(1)  photographic  recording  of  the  earth  motion  (displacement)  and  the 
subsequent  calculation  of  the  velocity  and  acceleration  of  the  motion 
in  and  around  the  Surface  Zero  area;  (2)  processing  of  the  motion 
picture  records;  (3)  production  of  sufficient  prints  to  satisfy  DASA 
and  AEG  requirements;  and,  (4)  analysis  of  the  photographic  records 
and  submission  of  the  resultant  data. 

Background.  EG&G  has  previously  performed  surface-motion  photo¬ 
graphy  for  the  Lawrence  Radiation  Laboratory  on  AEG  test  series  deto¬ 
nations,  for  the  AEG  on  Program  Plowshare,  and  for  DASA  on  the 
Nougat  series.  This  work  is  documented  in  detail  in  the  following 
reports : 

(1)  "Photographic  Analysis  of  Earth  Motion  -  Shot  Rainier," 

EG&G  Staff,  Project  26.4,  WT-1532,  July  1958. 

(2)  "Operation  Hardtack,  Earth  Motion  Studies,"  EG&G  Staff, 
ITR-1706,  May  1959. 

(3)  "Final  Report  -  Photographic  Earth  Motion  Study,  Scooter 
Event,"  S.  Feigenbaum  and  P.  Wagkamp,  EG&G  Report 
No.  L-510,  15  February  1961. 
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(4)  ''Project  Eowboat  -  Final  Report,"  L.  Donovan,  EG&G  Report 
No.  L-547,  1  August  1961,  and 

(5)  "Preliminary  Report,  Antler  Event,  Project  1,3,  Surface 
Motion  Photography,"  B.  Carder,  D.  Barnes,  and 

L.  Donovan,  Report  VUP-2200,  31  October  1961, 

In  addition  to  surface  motion  studies  which  involve  photographing 
an  array  of  fixed  targets  in  the  Surface  Zero  area  with  distant  cameras 
equipped  with  long-focal-length  lenses,  EG&G  has  pioneered  in  the 
design  and  assembly  of  portable  "inertia- weight"  photo  stations  for 
close-in  measurement  of  surface  motion.  The  design  and  application 
of  these  close-in  "inertia-weight"  stations  is  set  forth  in  the  following 
proposals  submitted  to  DASA: 

(1)  "Technical  Proposal  -  Surface  Motion  Photography  for 
Project  Orchid,"  EG&G  Report  No.  B^2150,  19  October  1960, 

(2)  "Technical  Proposal  -  Surface  Motion  Photography  for 
Project  Hard  Hat,"  EG&G  Report  No.  B-2260,  30  June  1961, 
and 

(3)  "Technical  Proposal  -  Surface  Motion  Measurement  for 
Project  Gnome,"  EG&G  Report  No.  B-2278,  16  August  1961, 

Theory.  Good  surface-motion  measurements  can  be  made  by  long- 
range  photography  and  close-in  photography.  The  two  methods,  which 
are  complementary,  provide  good  resolution  measurement  of  ground 
excursions  ranging  from  a  few  inches  to  several  feet  and  occurring 
over  a  time  interval  of  several  minutes. 

In  the  long-range  photography,  cameras  equipped  with  long-focal- 
length  lenses  are  positioned  at  a  distance  to  record  the  displacement 
of  an  array  of  fixed  targets  positioned  radially  about  Surface  Zero. 
Frame  rates  and  lenses  for  the  battery  of  cameras  are  selected  to 
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cover  a  wide  range  of  actions  and  the  camera  station  is  placed  at  a 
distance  which  will  allow  recording  of  the  maximum  surface  motion 
before  arrival  of  the  shock  wave.  In  general,  cameras  with  long  focal- 
length  lenses  and  rapid  frame  rates  are  used  for  precise  recording  of 
earth  motion.  Shorter  focal-length  lenses  and  slower  frame  rates  are 
employed  on  cameras  used  for  documenting  gross  motion. 

In  the  close-in  photography,  surface-motion  measurements  are  made 
with  an  "inertia- weight"  target  and  close-in  photo  station  which  repre¬ 
sent  a  new  concept  in  surface-motion  photography.  With  this  method, 
a  shock-mounted  photo  station  is  positioned  close-in  to  record  the  dis¬ 
placement  of  an  "inertia- weight"  in  reference  to  a  graduated  target 
which  is  rigidly  anchored  in  the  Surface  Zero  area.  The  inertia- weight 
(a  specific  weight  suspended  on  the  end  of  a  helical  spring)  is  designed 
to  remain  essentially  motionless  through  the  time  of  interest  (approxi¬ 
mately  1.6  sec)  and  it  serves  as  a  fixed  reference  for  any  target  motion 
induced  by  the  surface  motion.  Close-in  shock-mounted  photo  stations 
record  the  target  displacement  in  relation  to  the  fixed  inertia -weight 
position  and  provide  high- re  solution  measurements  of  surface  motion. 

INSTRUMENTATION 

Long-Range  Camera  Station.  The  long-range  camera  station 
(Fig.  1)  was  housed  in  a  transportainer  and  mounted  on  a  concrete  pad 
1,274.86  meters  from  Surface  Zero  (SZ)  on  a  bearing  of  S  28°  23'  11"  E. 
The  entire  station  was  elevated  to  provide  an  unobstructed  view  of  the 
target  array.  A  gasoline-powered  generator  located  next  to  the  trans¬ 
portainer  was  used  for  battery  charging  and  for  power  for  the  radio 
link  to  the  EG&G  net. 

Station  instrumentation  included  six  cameras  mounted  on  two  drill- 
press  stands,  batteries  for  operating  power,  control  equipment,  and  a 
radio  tone  receiver.  The  station  camera  complement  and  pertinent  op¬ 
erating  details  are  given  in  the  following  table.  Full  documentation  of 
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Fig.  1.  Long-range  camera  station 


camera  types,  markers,  running  times,  films,  and  exposures  is  given 
in  the  Photo  Plans  and  Photo  Loading  Charts  iri  Appendix  A  of  this  re¬ 
port.  The  location  and  elevation  of  all  camera  stations  and  targets  are 
also  given  in  Appendix  A. 


TABLE  1.  LONG-RANGE  CAMERA  DETAILS 


Camera  Type 

Nominal 
Focal  Length 
Lens  (mm) 

Nominal 
Frame  Speed 
(frames/ sec) 

Timing 

Marks 

(cps) 

Operating  Time 

35-mm  Mitchell 

305 

50 

100 

-5  sec  to  +2  min 

35-mm  Mitchell 

152 

50 

100 

-5  sec  to  +2  min 

35-mm  Mitchell 

75 

50 

100 

-  5  sec  to  +2  min 

35-mm  Mitchell 

35 

50 

100 

- 5  sec  to  +2min 

35-mm  Mitchell 

305 

35 

25 

-  5  sec  to  +3  min 

70-mm  Maurer 

150 

2-1/2 

None 

-  5  sec  to  +1-1/2 
min 

Long-Range 

Target  Array. 

The  long-range  target  array  consisted 

of  fifteen  individual  targets  positioned  radially  from  Surface  Zero 
(Fig.  2).  Seven  targets  were  placed  at  distances  of  15.24,  30.39,  60.98, 
91.46,  137.20,  182.93  and  274.39  meters  on  a  bearing  of  S20°  00*  E. 

Seven  other  targets  were  similarly  spaced  on  a  bearing  of  N70°  00*  E. 

The  fifteenth  target  was  placed  approximately  one  meter  away  from 
Surface  Zero  and  in-line  with  the  seven  targets  on  both  bearings.  The 
15.24  and  30.49  meter  targets  on  the  N70°  00'  E  bearing  were  equipped 
with  flash  bulbs  to  facilitate  recognition  of  the  SZ  target  in  subsequent 
analysis. 

The  individual  targets  (Fig.  3)  were  3-ft  square  wooden  frames 
covered  with  white  nylon  parachute  material.  The  targets  were  bolted 
approximately  8  ft  above  ground  level  to  iron  posts  which  were  im¬ 
bedded  in  concrete  blocks  buried  in  the  ground,  A  1-ft  aluminum  cross 
(painted  black)  was  attached  to  each  target  at  a  distance  of  3-1/2  in.  from  the 
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Fig.  2.  Long-range  target  array. 


Fig.  3.  Long-range  target. 
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target  face  to  facilitate  photographic  acquisition  and  later  surface 
motion  measurements. 

Long-Range  Operation.  During  the  live  run  the  long-range  sta¬ 
tion  was  unmanned  and  operation  was  controlled  remotely  by  signals 
transmitted  from  the  EG&G  Control  Point  and  received  on  the  trans- 
portainer  receiver  (Radio  Tone  Receiver,  Type  N-3620D1). 

On  receipt  of  the  5-min  signal  from  the  CP,  a  burnwire  holding 
a  canvas  curtain  down  across  the  front  of  the  transportainer  was  trig¬ 
gered  and  the  marker  filaments  in  the  film  marker  units  (Marker  Unit, 
Type  TD-1)  were  turned  on.  Receipt  of  the  -5  sec  signal  turned  on 
plate  voltage  in  the  film  marker  units  and  activated  the  photo  control 
units,  the  cam  timers,  and  all  cameras.  A  zero  fiducial  signal  was 
used  to  trigger  the  flashbulbs  on  the  two  long-range  targets.  This 
flash  provided  a  zero  reference  for  the  marker  units  in  all  cameras, 

Close-In  Camera  Station.  The  close-in  camera  stations  (Fig, 4) 
consisted  of  shock-mounted  camera  platforms  mounted  48  in,  above 
ground  in  pipe-like  structures  which  were  firmly  anchored  in  the 
ground.  Three  close-in  stations  were  installed  on  a  bearing  N45°  00*E 
at  distances  of  32.32,  137,20,  and  274.39  meters  (Fig.  5).  Each  close- 
in  station  was  located  7.14  meters  away  from  its  respective  target  and 
each  was  protected  by  a  canvas  tent  fitted  over  the  tubular  structure. 
Stabilizing  rods  were  attached  to  each  camera  platform  to  prevent 
yawing,  and  a  pneumatic  mechanism  was  included  to  damp  any  damag¬ 
ing  camera  platform  oscillations  that  might  occur  after  the  arrival  of 
the  shock  wave. 

The  camera  instrumentation  for  each  of  the  three  stations  and 
pertinent  operating  details  are  given  in  the  following  table.  Complete 
documentation  of  the  camera  operating  details  for  each  of  these  stations 
will  be  found  in  Appendix  A  of  this  report. 
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TABLE  2  CLOSE-IN  CAMERA  DETAILS 


Camera  Type 

Nominal 
Focal  Length 
Lens  (mm) 

Nominal 
Frame  Speed 
(frames/sec) 

Timing 

Marks 

(cps) 

Operating  Time 

16 -mm  Fairchild 

13 

500 

200 

-2  sec  to  +6  sec 

16 -mm  Fairchild 

50 

500 

200 

-2  sec  to  +6  sec 

16-mm  GSAP 

9.  5 

64 

None 

-2  sec  to  +  30  sec 

In  addition  to  the  camera  complement,  each  station  contained  control 
equipment  (EG&G  Cam  Timer,  Type  TD-52)  and  marker  units  (EG&G 
Marker  Generator,  Type  SG-15).  Control  of  each  camera  station  was 
accomplished  by  the  cam  timers  which  were  connected  to  the  CP  by 
hardwire. 

Inertia-Weight  Targets  -  The  inertia- weight  targets  (Fig.  6)  con¬ 
sisted  of  three  separate  parts:  an  8-ft  x  12-ft  target  face,  a  70-ft 
crank-up  telescoping  tower,  and  a  helical  spring  and  inertia  weight. 

The  target  faces  and  the  telescoping  towers  were  all  firmly  positioned 
in  the  ground  facing  the  individual  close-in  camera  stations.  The  target 
face  footings  were  anchored  at  a  distance  of  7.  14  meters  from  the  foot¬ 
ings  of  the  respective  camera  station  and  each  tower  was  tied  firmly 
to  the  ground  with  12  guy  wires  (4  sets  of  3  each)  anchored  to  the 
ground  in  a  triangular  pattern.  The  location  of  the  inertia  weight 
targets  is  given  in  Fig.  2. 

The  target  faces  (Fig.  7)  which  were  made  of  three  8-ft  x  4-ft 
sections  of  1/2-in.  plywood,  were  bolted  to  2-in.  diameter  pipe  which 
was  sunk  into  the  ground  to  a  depth  that  would  assure  maximum  stability. 
All  target  faces  were  painted  black  and  vertical  and  horizontal  target 
markings  were  made  on  each  with  wide  strips  of  white  Scotch-Lite  tape. 

Vertical  target  markings  were  made  across  the  center  of  each  target 
face  and  at  a  distance  of  2  ft  on  either  side  of  the  center  line.  Horizontal 
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Fig,  7.  Inertia -weight  target  face. 
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target  markings  were  applied  across  the  center  of  each  target  and 
at  a  distance  of  3  ft  on  either  side  of  the  center  horizontal  stripe. 
Short  cross -markings  were  applied  to  each  vertical  stripe  at  1-ft 
intervals  between  the  top  and  bottom  horizontal  stripes  and  1-ft  on 
either  side  of  the  center  horizontal  stripe.  The  horizontal  stripes 
were  cross-marked  at  1-ft  intervals  between  each  vertical  stripe, 
and  an  additional  cross -mark  was  applied  6- in.  on  either  side  of 
the  center  horizontal  and  vertical  stripes.  A  single  flash  bulb, 
mounted  above  the  center  of  each  target,  when  flashed  would  be 
used  as  a  zero-time  reference  in  the  final  films. 

The  helical  spring  and  inertia  weight  for  each  target  assembly 
were  suspended  from  the  telscoping  towers  (see  Fig.  6),  The  spring 
and  weight  combination  at  each  target  was  selected  to  insure  that  the 
reference  would  remain  stationary  through  the  time  of  interest  (ap¬ 
proximately  1,6  sec).  All  spring  and  weight  combinations  were  held 
in  their  natural  free  positions  until  -1  sec  by  a  burnwire  to  insure 
that  they  would  be  essentially  motionless  at  zero  time, 

Close-In  Operation,  The  close-in  stations  were  unmanned 
during  the  live  runs  and  operation  was  controlled  by  hardwire  signals 
from  the  Control  Point.  The  -5  sec  signal  from  the  CP  activated  the 
cam  timers  at  each  station  and  the  cam  timers  programmed  camera 
turn-on,  marker  generator  operation,  burnwire  release  (-1  sec). 

A  separate  signal  controlled  flash  bulb  ignition  (Z  time). 

RESULTS 

System  Operation.  Of  the  fifteen  cameras  employed  (see 
Tables  1  and  2)  on  this  event,  fourteen  operated  through  the  time  of 
interest  and  yielded  records.  (For  some  as  yet  inexplicable  reason. 
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one  16-mm  Fairchild  camera  at  the  274.39m  close-in  station  failed 
to  operate.)  The  film  records  from  all  cameras  have  been  processed 
and  the  requisite  number  of  prints  have  been  forwarded  to  DASA  and 
to  the  AEC  to  fulfill  their  requirements.  All  of  the  original  earth- 
motion  films  have  been  forwarded  to  EG&G,  Boston,  and  seven  of 
the  films  have  been  read. 

Initial  reports  of  camera  station  operation  show  that  the  timing 
markers  in  the  long-distance  stations  functioned  properly  but  that  the 
close-in  station  timing  markers  did  not.  The  274.39m  close-in  station 
timing  markers  were  "out"  at  D-45  min  but  personnel  were  not  allowed 
to  remain  in  the  area  to  effect  repair.  Full  details  of  camera  station 
operation  will  be  included  in  the  final  report. 

Based  on  a  preliminary  scan  and  evaluation,  six  of  the  films  from 
the  9  close-in  inertia  weight  station  cameras  (all  3  films  from  the 
32.32m  station,  the  GSAP  record  from  the  137.20m  station,  and  the 
2  films  from  the  274.39m  station)  and  one  film  from  the  long-range 
station  were  chosen  for  preliminary  analysis.  All  eight  films  from 
the  close-in  stations  recorded  zero  time  as  evidenced  by  recording  of 
the  zero-reference  flash  on  each  target.  However,  the  inertia  weight 
on  the  137,20m  target  left  the  field  of  view  of  two  of  the  cameras  before 
shock  arrival  at  the  target  so  the  films  from  these  two  were  not  read. 

Analysis.  For  the  137.20m  and  274.39m  station  films,  measure¬ 
ments  of  the  position  of  the  inertia  weights  with  respect  to  their  target 
markings  were  taken  at  times  from  approximately  zero  minus  400  msec 
to  zero  plus  1.9  sec  and  plots  were  made  of  displacement  versus  time 
based  on  the  nominal  film  speed  of  the  governor- controlled  GSAP  in 
both  close-in  stations.  (The  nominal  film  speed  was  used  since  the 
timing  markers  did  not  operate.)  The  plots  of  displacement  versus 
time  for  the  32.32  m  station  cameras  were  made  based  on  a  corrected 
film  speed  as  determined  by  the  one  long-range  film  read.  Since 
timing  marks  and  the  zero- reference  flash  from  the  long-range  target 
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at  30.49  m  and  the  inertia  weight  target  at  32.32  m  were  both  recorded  . 
on  the  long-range  film,  the  32.32  m  close-in  records  were  plotted  on 
the  more  accurate  time  base.  The  plots  of  displacement  versus  time 
for  the  inertia  weight  targets  are  given  in  Figs.  8  through  10.  The 
"corrected”  (any  wind  displacements  subtracted  out)  plots  of  displace¬ 
ment  are  given  in  Figs.  11  through  14. 

Since  the  inertia  weight  at  the  32.32  m  target  left  the  field  of  view 
of  all  three  cameras  before  maximum  displacement  was  recorded,  the 
record  from  the  305  mm  lens  equipped  Mitchell  in  the  long  range  sta¬ 
tion  was  read  to  see  if  it  would  yield  the  maximum  displacement.  Al¬ 
though  the  32.32  m  close-in  target  motion  was  recorded,  the  record 
became  erratic  due  to  shock  wave  arrival  at  the  transportainer  and. 
post  shock  wave  data  is  suspect.  The  displacement  versus  time  for  the 
long  range  camera  is  given  in  Fig.  14. 


TABLE  3.  ANALYSIS  RESULTS 


Camera 

Station 

Target  Distance 
(from  Surface 
Zero) 

Shock 

Arrival 

Max.  Dis¬ 
placement 

Time  of  Max, 
Displacement 

32.32mIW 

32.32  m 

oil  a 

211  msec 

72.7  in.  + 

864  msec  + 

137.20mIW 

137.20  m 

200  msec 

19. 65  in. 

530  msec 

274.3  ImlW 

274.31  m 

200  msec 

7. 58  in. 

375  msec 

1,  274.86mLR 

15.24  m 

211  msec 

69.6  in. 

770  msec 

30.49  m 

211  msec 

68.4  in. 

770  msec 

a 

This  shock  arrival  time  would  appear  to  be  out  of  order  relative 
to  the  other  arrival  times.  This  is  due  to  the  different  methods  of 
calculating  the  camera  speeds  previously  nnentioned. 
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verius  time  (uncorrected).  1/15/62 
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CONCLUSIONS  AND  RECOMMENDATIONS 


Preliminary  analysis  of  the  film  records  from  the  inertia- 
weight  stations  and  from  the  long-range  camera  station  substantiates 
the  validity  of  the  inertia- weight  surface  motion  photography  method, 
particularly  in  regard  to  high- resolution  measurements.  In  addition, 
the  correlation  of  data  from  the  long-range  and  close-in  stations  proves 
the  efficacy  of  the  dual  technique  approach.  Although  the  inertia- weight 
method  appears  to  be  superior  to  the  long-range  system  in  determining 
surface  motion,  it  would  appear  prudent  to  retain  both  methods  until 
such  time  as  sufficient  data  exists  to  predict  the  amplitude  and  dura¬ 
tion  of  surface  motion  that  would  result  from  any  scheduled  event. 
Furthermore,  the  back-up  provided  by  the  dual-method  technique  of 
surface-motion  photography  would  insure  that  records  would  be  ob¬ 
tained  in  any  given  case  and  provide  correlation  data. 
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APPENDIX  A 


INSTRUMENTATION  RECORDS 
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PHOTO  PLAN 
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DATE  FILM  LOAOEO -  DATE  CAMERA  LOADED _  DATE  EXPOSED 


PHOTO  UQADING 

_  g>/CMT 
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DATE  FILM  LOADED -  DATE  CAMERA  LOADED _  DATE 


ELEVATION  TABLE 


Stations 

or  Range 

Target  (m) 

Elevation,  Top  of 
Concrete  Footing  (m) 

Array  Bearing  S  20°  00'  E 

Ground  Motion  Target  15.  24 

1035. 55 

Ground  Motion  Target  30.49 

1035. 80 

Ground  Motion  Target  60,  98 

1036. 06 

Ground  Motion  Target  91.46 

1036. 36 

Ground  Motion  Target  137.20 

1035. 99 

Ground  Motion  Target  182.93 

1035. 71 

Ground  Motion  Target  274.  39 

1036. 70 

Array  Bearing  N  70°  00'  E 

Ground  Motion  Target  15.  24 

1035.39 

Ground  Motion  Target  30.  49 

1035.  28 

Ground  Motion  Target  60.  98 

1035. 09 

Ground  Motion  Target  91.46 

1035. 34 

Ground  Motion  Target  137.20 

1035,46 

Ground  Motion  Target  182.93 

1035. 01 

Ground  Motion  Target  274.  39 

1037. 54 

Single  Target  Bearing  N  87°  00'  E 

Ground  Motion  Target  1.16 

1035. 73 ' 

Long-Range  Camera  Station  1274.86 
(Bearing  S  28°  23'  11”) 

1066.  17* 

Elevation  at  top  of  concrete  pad. 
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ELEVATION  TABLE  (CONT) 


Stations 

or  Range 

Target  (ni) 

Elevation,  Top  of 
Concrete  Footing  (m) 

Inertia-Weight  Stations  Bearing  N  45°  00'  E 

Inertia- Weight  Tower  32.32 

1035. 14 

Inertia- Weight  Target  32.32 

1035. 15 

Inertia- Weight  Cameras  32.  32 

1035.15 

Inertia- Weight  Tower  137.20 

1034. 15 

Inertia- Weight  Target  137.20 

1034.19 

Inertia-Weight  Cameras  137.20 

1034. 14 

Inertia- Weight  Tower  274.  39 

1037. 91 

Inertia- Weight  Target  274.39 

1038. 00 

Inertia- Weight  Cameras  274.  39 

1037. 96 
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APPENDIX  B 

ANALYSIS  RECORDS 
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Film  Reading  Code 

The  film  reading  sheets  on  the  following  pages  have  been 
prepared  as  follows: 


COLUMN  1 
COLUMN  2 
COLUMN  3 
COLUMN  4 
COLUMN  5 


COLUMN  6: 


COLUMN  7 : 

COLUMN  8; 


Time  (in  msec.)  with  reference  to  zero  time 
Frame  number  of  the  film  read 
Position  of  the  reference  (in  film  inches) 

Position  of  the  weight  (in  film  inches) 

Target-reference  vertical  displacement  relative 
to  weight,  ie.  column  3  minus  column  4  (in  film 
inches) 

Measured  film  distance  (in  film  inches)  from  the 
reference  used  to  another  target  marker  of  known 
actual  distance 

Target- reference  vertical  displacement  relative  to 
weight  (in  actual  inches)  calculated  by  direct  proportion. 
When  necessary,  this  column  is  used  to  refer  all  dis¬ 
placements  to  one  particular  target  reference  (actual 
inches). 
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DISPOSITION  OF  FILM  RECORDS 


The  original  copies  of  all  surface  motion  records  from  the 
Gnome  event  -will  be  retained  by  EG&G  until  final  analysis  work  has 
been  completed.  To  date,  disposition  of  prints  from  these  originals 
has  been  as  follows. 


Reel  No. 

Perf.  Nos. 
(Included  in  reel) 

No.  of  Prints 
(Entire  Reel) 

Agency  &  No.  Rec. 

PL-1 

81,158 

9 

EG&G  (2) 

81,159 

DASA  (3) 

81,160 

LASL  (2) 

81,  161 

LRL  (2) 

81,162 

81,163 

81,165 

PL- 2 

81,152 

9 

EG&G  (2) 

81,153 

DASA  (3) 

81,154 

LASL  (2) 

81,155 

LRL  (2) 

Camera  identification  number  for  the  perforation  numbers  are 
given  in  the  photo  loading  charts  in  Appendix  A. 
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